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NANEN-F 


Honorable  Hugh  L.  Carey 
Governor  of  New  York 
Albany,  New  York  12224 


Dear  Governor  Carey: 

The  purpose  of  this  letter  is  to  inform  you  of  a clarification  of  the  guide- 
lines used  by  this  office  in  assessing  dams  under  the  National  Program  of 
Inspection  of  Dams. 

Office  of  the  Chief  of  Engineers  has  recently  provided  a clarification  that 
dams  with  seriously  inadequate  spillways  are  to  be  assessed  as  unsafe,  non- 
emergency,  until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed. 

The  following  dams  in  your  state  have  previously  been  assessed  as  having 
seriously  inadequate  spillways,  with  capability  to  pass  safely  only  the  per- 
centage of  the  probable  maximum  flood  as  noted  in  each  report.  They  are  now 
to  be  assessed  as  unsafe: 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  59 

Lower  Warwick  Reservoir  Dam 

N.Y.  4 

Salisbury  Mills  Dam 

N.Y.  45 

Amawalk  Dam 

N.Y.  418 

Jamesville  Dam 

N.Y.  685 

Colliersville  Dam 

N.Y.  6 

Delta  Dam 

N.Y.  421 

Oneida  City  Dam 

N.Y.  39 

Croton  Falls  Dam 

N.Y.  509 

Chadwick  Dam  (Plattenkill) 

N.Y.  • 66 

Boyds  Corner  Dam 

N.Y.  397 

Cranberry  Lake  Dam 

N.Y.  708 

Seneca  Falls  Dam 

N.Y.  332 

Lake  Sebago  Dam 

N.Y.  338 

Indian  Brook  Dam 

N.Y.  33 

Lower (S)  Wiccopee  Dam  (Lower 
Hudson  W.S.  for  Peekskill) 

NANEN-F 

Honorable  Hugh  L.  Carey 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  49 

Pocantico  Dam 

N.Y.  445 

Attica  Dam 

N.Y.  658 

Cork  Center  Dam 

N.Y.  153 

Jackson  Creek  Dam 

N.Y.  172 

Lake  Algonquin  Dam 

N.Y.  318 

Sixth  Lake  Dam 

N.Y.  13 

Butlet  Storage  Dam 

N.Y.  90 

Putnam  Lake  (Bog  Brook  Dam) 

N.Y.  166 

Pecks  Lake  Dam 

N.Y.  674 

Bradford  Dam 

N.Y.  75 

Sturgeon  Pool  Dam 

N.Y.  414 

Skaneateles  Dam 

N.Y.  155 

Indian  Lake  Dam 

N.Y.  472 

Newton  Falls  Dam 

N.Y.  362 

Buckhorn  Lake  Dam 

Hie  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as 
would  be  associated  with  an  "unsafe"  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a serious  deficiency  in  spill- 
way capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure 
of  the  dam  would  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement  the  recommendations  previously 
furnished  in  the  reports  for  the  above-mentioned  dams  as  soon  as  practicable. 

It  is  requested  that  owners  of  these  dams  be  furnished  a copy  of  this  letter 
and  that  copies  be  permanently  appended  to  all  reports  previously  furnished 
to  you. 

Sincerely  yours. 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 
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Name  of  Dam:  Cranberry  Lake  Dam 

State  Located:  New  York 

County  Located:  St.  Lawrence  County 

Stream:  Osweqachie  River 

Date  of  Inspection:  June  12,  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Cranberry  Lake  Dam  consists  of  a concrete  gravity  structure  and  a 
wide  earthen  embankment. 

No  serious  structural  deficiencies  were  noted  during  the  visual 
inspection  of  the  dam.  However,  seepage  was  observed  on  the 
downstream  face  of  the  spillway  and  in  the  toe  area  downstream  of 
the  left  abutment.  Settlement  of  backfill  material  along  the  training 
wall  and  a sinkhole-type  depression  were  located  in  the  embankment 
area. 


Review  of  the  stability  analyses  indicates  that  the  structure  is 
unstable  for  all  loading  conditions  relative  to  sliding  based  on  criteria 
established  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers.  An  investigation  of  the  existing  foundation  would  allow  a 
more  comprehensive  evaluation  of  this  condition. 


overtopping  of  the  non-overflow  sections  and  earthen  embankment. 
In  accordance  with  Engineering  Technical  Letter  No.  1110-2-234,  the 
spillway  capacity  is  considered  seriously  inadequate. 


Clark  H.  Benn 

Colonel,  Corps  of  Engineers 

District  Engineer 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  CRANBERRY  LAKE  DAM  ID  it  NY  00397 


SECTION  I - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  - This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  contract  //1467-021  between  O'Brien  and  Gere 
Engineers,  Inc.,  and  the  New  York  State  Department  of  Environ- 
mental Conservation. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspection  is  to 
evaluate  the  structural  and  hydraulic  conditions  of  Cranberry  Lake 
Dam,  and  appurtenant  structures,  and  to  determine  if  the  dam 
constitutes  a hazard  to  human  life  or  property. 

1.2  PROJECT  DESCRIPTION 

a.  General  - Cranberry  Lake  Dam  is  located  in  St.  Lawrence 
County  on  the  Oswegachie  River  about  ten  miles  east  of  Newton 
Falls,  New  York.  The  dam  is  owned  and  operated  by  the  Oswegatchie 
River  - Cranberry  Reservoir  Commission  (OR-CRC)  and  is  used  to 
regulate  river  flows  for  water  supply,  power  development  and 
recreation. 

According  to  drawings  provided  by  the  New  York  State  Depart- 
ment of  Environmental  Conservation  (NYSDEC),  initial  construction 
of  the  dam  took  place  in  1917;  the  dam  in  its  present  configuration 
was  completed  in  1936. 

The  dam  consists  of  a concrete  gravity  structure  and  a wide 
earthen  embankment.  The  earthen  embankment  is  located  between 
the  north  abutment  and  the  concrete  gravity  section.  A training  wall, 
forming  the  north  bank  of  the  approach  channel,  is  constructed 
adjacent  to  the  embankment  and  ties  into  the  gravity  structure  at  its 
north  end.  A gatehouse  and  sluiceway  is  situated  on  the  dam  at  this 
location. 

An  ungated  spillway,  about  110  feet  long,  extends  from  the 
gatehouse  and  sluiceway  section  towards  the  south  abutment.  The 
spillway  is  terminated  by  a non-overflow  section  which  continues  to 
the  south  abutment  and  appears  to  be  keyed  into  bedrock. 
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b.  Size  and  Hazard  Classification  - (from  drawings  and 
information  provided  by  NYSDEC  and  OR-CRC)  The  maximum 
height  of  the  non-overflow  section  of  the  dam  is  approximately 
twenty-four  (24)  feet.  The  reservoir  volume  to  the  spillway  crest  is 
about  57,400  acre-feet.  According  to  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  dam  is  in  the  large  size  category. 

Cranbery  Lake  Dam  i located  upstream  of  residential  dwellings 
and  loss  of  life  and  damage  to  property  could  reasonably  be  expected 
if  the  dam  were  to  fail.  Therefore,  the  dam  is  in  the  high  hazard 
category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams.  The  spillway  design  flood  required  for  hydraulic 
analysis  is  the  Probable  Maximum  Flood  (PMF). 

1.3  PERTINENT  DATA  (based  on  information  and  drawings  provided 
by  the  NYSDEC  and  the  OR-CRC) 

a.  Drainage  Area  - 144  square  miles 

b.  Discharge  at  Damsite  - Reservoir  stage  readings  and 
discharge  through  the  gated  openings  are  recorded  daily  by  the  OR- 
CRC. 

c.  Elevations  (above  MSL) 

Top  of  non-overflow  section  - 1493.5 

Spillway  Crest  - 1490.0 

d.  Reservoir  Data  (at  spillway  crest  elevation) 

Storage  - 57,400  acre-feet 

Surface  Area  - 10.9  square  miles 

e.  Dam  Data 

Concrete  gravity  section 
Length  - 210  - feet 
Height  - 24  - feet 

Earth  embankment 

Length  - 150- feet 
Height  - 24-  feet 

Top  Width  - 150  - feet  (maximum  section) 

f.  Outlet  Data 

Gated  Openings  - Two  4'  x 5'  openings  are  located  through 
the  non-overflow  structure  at  the  base  of  the 
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gatehouse.  The  discharge  invert  is  at  elevation 
1472.2.  Both  openings  are  fitted  with  manually 
operated  sluice  gates. 


\ 
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Sluiceways  - T wo  sluiceways  six  feet  wide  and  extending 
the  full  height  of  the  dam  are  located  adjacent  to 
the  gatehouse.  The  base  elevation  is  at  1472.2. 
Both  sluiceways  are  fitted  with  manually  operated 
stoplog  assemblies. 

Ungated  opening  - An  ungated  opening  is  located  immedi- 
ately south  of  the  gatehouse.  The  invert  elevation 
is  about  1490.0 

Sluiceway  - A 6 foot  wide  log  sluice  is  located  between 
the  ungated  opening  and  spillway.  The  log  sluice  is 
fitted  with  a manually  operated  stoplog  assembly. 

g.  Spillway  Data 

Type  - concrete  weir 

Length  - 110  feet 

Crest  elevation  - 1490.0 

Downstream  Channel  - A concrete  apron  is  constructed 
immediately  below  the  spillway.  The  apron  extends 
about  20  feet  downstream. 

h.  Flood  Elevation  of  the  Dam  (MSL  feet)  - The  flood  crest 
elevation  was  determined  for  the  Probable  Maximum  Flood. 

PMF  Elevation  - 1496.0 

i.  Engineering  Data  - The  engineering  data  provided  by 
NYSDEC  and  OR-CRC  for  review  of  Cranberry  Reservoir  Dam 
included: 

Plan  set  (4  sheets)  - Concrete  Bulkhead  and  Dam  at 
Cranberry  Lake,  dated  August  14,  1916. 

Plan  set  (10  sheets)  - Oswegatchie  River  - Cranberry 
Reservoir  Commission,  dated  April  20,  1956. 

1.4  OPERATING  AND  MAINTENANCE  PROCEDURES 


a.  Operation  - The  dam  is  used  to  regulate  river  flows  for 
water  supply,  power  development  and  recreation.  The  reservoir  is 
maintained  at  maximum  pool  during  the  recreational  season.  New 
York  State  reguires  that  the  maximum  pool  does  not  exceed  a depth 
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of  9 inches  above  the  spillway  crest  (Elevation  1490.75).  A minimum 
discharge  of  720  cfs  is  also  required  by  the  State. 

b.  Maintenance  of  Dam  and  Operating  Facilities  - The  dam 
and  operating  facilities  are  maintained  on  an  "as  required"  basis. 
According  to  the  owner's  representative,  the  dam  is  formally 
inspected  about  once  every  three  years. 

c.  Flood  Warning  System  - According  to  the  owner's  repre- 
sentative, no  flood  warning  system  is  in  effect. 
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SECTION  2 - VISUAL  INSPECTION 


2.1  FINDINGS 


a.  General  - The  field  inspection  of  Cranberry  Lake  Dam  was 
conducted  on  June  12,  1978.  At  time  of  inspection,  the  water  level 
was  about  one  foot  below  the  spillway  crest.  No  underwater  areas 
were  inspected. 

b.  Earthen  Embankment  - A wide  earthen  embankment  is 
located  between  the  concrete  gravity  dam  and  the  north  abutment.  A 
training  wall,  approximately  150  feet  long,  retains  the  embankment 
and  forms  the  north  bank  of  the  approach  channel.  The  training  wall 
is  tied  into  the  gravity  structure  at  the  downstream  end  of  the 
embankment. 

Settlement  in  the  material  used  to  backfill  the  training  wall  was 
noted  at  several  locations  along  the  length  of  the  wall.  Indications  of 
erosion  were  evident  at  the  junction  of  the  embankmpnt  with  the 
concrete  gravity  structure. 

The  crest  of  the  embankment  is  about  200  feet  wide  and  is  grass 
covered.  A sinkhole-type  depression  was  located  in  the  embankment 
about  50  feet  from  the  training  v/all  and  100  feet  from  the  upstream 
slope.  The  existance  of  a concrete  cut-off  wall  (as  shown  on 
Figure  4)  in  the  embankment  could  not  be  verified. 

c.  Gatehouse  - The  gatehouse  is  located  on  the  north  end  of 
the  concrete  dam.  Four  openings,  located  in  the  non-overflow  section 
below  the  gatehouse,  are  used  for  passing  flows  through  the  structure. 
Two  of  the  openings  are  fitted  with  sluice  gates;  the  remaining 
openings  are  fitted  with  stoplog  assemblies.  Although  the  stoplogs 
were  in  place  during  the  inspection,  significant  leakage  was  observed 
through  both  stoplogs. 

A sluiceway  is  positioned  to  the  left  of  the  gatehouse  and  is  used 
for  sluicing  logs  and  debris.  The  stoplogs  were  in  position  and  no 
leakage  was  observed. 

All  gates  and  stoplogs  are  manually  operated.  The  gate  and 
stoplog  operating  eguipment  appeared  to  be  well  maintained  and  in 
working  condition. 

Trash  racks  are  located  at  the  intakes  to  both  gated  openings; 
only  minor  indications  of  corrosion  were  noted  on  the  structures. 
Some  trash  was  accumulated  on  both  racks. 
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Some  trash  was  accumulated  on  both  racks. 
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SECTION  2 - VISUAL  INSPECTION 


2.1  FINDINGS 


a.  General  - The  field  inspection  of  Cranberry  Lake  Darn  was 
conducted  on  June  12,  1978.  At  time  of  inspection,  the  water  level 
was  about  one  foot  below  the  spillway  crest.  No  underwater  areas 
were  inspected. 

b.  Earthen  Embankment  - A wide  earthen  embankment  is 
located  between  the  concrete  gravity  dam  and  the  north  abutment.  A 
training  wall,  approximately  150  feet  long,  retains  the  embankment 
and  forms  the  north  bank  of  the  approach  channel.  The  training  wall 
is  tied  into  the  gravity  structure  at  the  downstream  end  of  the 
embankment. 

Settlement  in  the  material  used  to  backfill  the  training  wall  was 
noted  at  several  locations  along  the  length  of  the  wall.  Indications  of 
erosion  were  evident  at  the  junction  of  the  embankment  with  the 
concrete  gravity  structure. 

The  crest  of  the  embankment  is  about  200  feet  wide  and  is  grass 
covered.  A sinkhole-type  depression  was  located  in  the  embankment 
about  50  feet  from  the  training  wall  and  100  feet  from  the  upstream 
slope.  The  existance  of  a concrete  cut-off  wall  (as  shov/n  on 
Figure  4)  in  the  embankment  could  not  be  verified. 

c.  Gatehouse  - The  gatehouse  is  located  on  the  north  end  of 
the  concrete  dam.  Four  openings,  located  in  the  non-overflow  section 
below  the  gatehouse,  are  used  for  passing  flows  through  the  structure. 
Two  of  the  openings  are  fitted  with  sluice  gates;  the  remaining 
openings  are  fitted  with  stoplog  assemblies.  Although  the  stoplogs 
v/ere  in  place  during  the  inspection,  significant  leakage  was  observed 
through  both  stoplogs. 

A sluiceway  is  positioned  to  the  left  of  the  gatehouse  and  is  used 
for  sluicing  logs  and  debris.  The  stoplogs  were  in  position  and  no 
leakage  was  observed. 

All  gates  and  stoplogs  are  manually  operated.  The  gate  and 
stoplog  operating  equipment  appeared  to  be  well  maintained  and  in 
working  condition. 

Trash  racks  are  located  at  the  intakes  to  both  gated  openings; 
only  minor  indications  of  corrosion  were  noted  on  the  structures. 
Some  trash  was  accumulated  on  both  racks. 
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The  downstream  face  of  the  gatehouse  and  sluiceway  is  pro- 
tected with  a gunite  surface  treatment.  The  gunite  surfacing  has 
cracked  over  most  of  this  area  and  spalled  concrete  was  noted  in  a 
few  of  the  areas  where  the  gunite  had  scaled  from  the  structure. 
Severe  erosion  of  the  gunite  is  evident  at  the  base  of  the  piers 
separating  the  individual  gates  and  stoplog  slots. 

Immediately  below  the  sluiceway,  a large  portion  (approxi- 
mately) 10  feet  by  6 feet)  of  the  gunite  material  has  scaled  and 
dislodged  from  the  structure.  The  gunite  thickness  is  about  two 
inches.  The  anchors  and  wire  mesh  used  to  secure  the  gunite  to  the 
structure  are  exposed  in  this  location. 

The  concrete  on  the  upstream  side  of  the  gatehouse  appears  to 
be  in  good  condition.  Some  spalling  of  concrete  was  observed  above 
the  intakes  to  the  gatehouse.  The  spalling  is  localized;  no  exposed 
reinforcing  steel  was  noted. 

d.  Spillway  - The  upstream  slope  of  the  spillway  is  severely 
spalled  below  the  water  line.  Large  cracks  are  apparent  thoughout 
the  portion  of  the  slope  which  is  visible.  The  concrete  spillway  crest 
shows  no  significant  deterioration.  There  were  no  noticeable 
deviations  in  the  crest  alignment. 

Seepage  was  observed  on  the  downstream  face  of  the  spillway 
section  occurring  at  a rate  sufficient  to  keep  the  concrete  surface 
moist.  Sounding  of  the  concrete  surface  revealed  areas  of  "soft"  and 
"drummy"  or  deteriorated  concrete. 

A concrete  slab  is  located  at  the  base  of  the  spillway  and  extends 
downstream  for  about  twenty  feet.  The  joint  between  the  slab  and 
toe  of  the  gravity  section  is  open  and  filled  with  water.  Reinforcing 
steel  extending  from  both  the  slab  and  gravity  section  is  exposed 
along  this  joint.  Probing  of  the  joint  indicated  a void  area  extending 
at  least  three  feet  into  the  gravity  section.  A bubbling  action  was 
noted  at  one  place  along  this  joint. 

e.  Non-Overflow  Section  - The  spillway  section  terminates  in 
a non-overflow  section  which  extends  about  thirty  feet  to  the  south 
abutment.  The  concrete  is  spalled  and  reinforcing  steel  is  exposed  in 
the  non-overflow  section  above  the  junction  with  the  spillway.  The 
non-overflow  section  appears  to  be  keyed  into  a rock  foundation. 

Seepage  was  observed  at  the  toe  of  the  non-overflow  section 
about  35  feet  from  the  south  abutment  and  at  the  toe  of  the 
overburden  downstream  of  the  south  abutment.  The  seepage  rates 
were  estimated  to  be  about  1 gpm.  Approximately  100  feet 
downstream  of  the  left  abutment,  pools  of  rusty  colored  water  were 
located  above  the  channel  bank.  No  movement  was  observed  in  the 


f*  Approach  Channel  - The  approach  channel  to  the  dam  is 
about  150  feet  long.  The  north  bank  is  protected  by  a training  wall. 
The  south  side  of  the  approach  channel  is  unprotected  and  comprises 
natural  slopes.  No  indications  of  slope  instability  were  observed  in 
this  area. 

9-  Downstream  Channel  - The  channel  bottom  downstream  of 
the  gatehouse  is  protected  with  rock  set  in  place;  the  channel 
immediately  below  the  spillway  is  protected  by  a concrete  apron.  No 
indications  of  erosion  were  observed  at  either  location  although  the 
surface  of  the  concrete  slab  is  noticeably  pitted  and  spalled. 

The  south  bank  of  the  channel  is  unprotected  and  comprises 
natural  slopes.  No  erosion  or  slope  instability  was  observed  along  this 
bank.  The  north  bank  is  protected  by  riprap  supported  by  steel  rails 
and  cribbing  for  about  100  feet  below  the  gatehouse.  Some  erosion  or 
slumping  of  bank  and  fill,  in  and  behind  the  cribbing,  was  noted.  A 
highway  bridge  is  located  about  300  feet  downstream  from  the  dam. 


SECTION  3 - HYDROLOGY  AND  HYDRAULICS 


In  accordance  with  the  criteria  published  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  the  Spillway  Design  Flood 
required  for  evaluation  of  the  hydraulic  capabilities  of  Cranberry 
Lake  Dam  is  the  Probable  Maximum  Flood  (PMF).  The  PMF  was 
calculated  from  probable  maximum  precipitation  data  published  in 
Hydrometeorological  Report  No.  33. 

Rainfall  data  was  modified  to  account  for  basin  size  and  storm 
characteristics  by  using  standard  reduction  factors.  The  HEC-I 
computer  program  was  used  to  develop  the  inflow  hydrograph  and 
flood  route  the  PMF  through  the  reservoir  facility. 

Peak  inflow  and  outflow  rates  for  the  PMF  were  calculated  to  be 
79,000  cfs  and  16,800  cfs  respectively.  The  PMF  would  increase  the 
water  surface  to  Elevation  1498.9,  overtopping  the  spillway  by  8.9 
feet,  and  overtopping  the  non-overflow  sections  and  training  wall  by 
3.4  feet.  Peak  inflow  and  outflow  rates  for  one-half  of  the  PMF  were 
calculated  as  39,300  cfs  and  6,400  cfs  respectively.  The  dam  could 
pass  about  18  per  cent  of  the  PMF  without  overtopping  the  non- 
overflow  sections  and  embankment.  The  spillway  is  "seriously 
inadequate"  as  cited  in  ETL  1110-2-234. 

A drawdown  analysis  was  performed  to  estimate  the  time 
required  to  drain  the  reservoir.  The  starting  water  surface  elevation 
was  assumed  at  the  spillway  crest  and  inflow  to  the  reservoir  was 
considered  negligible.  The  two  gates  were  also  assumed  to  be 
completely  open.  Under  these  conditions,  the  estimated  time  to  drain 
the  reservoir  is  about  fifty-three  days.  A shorter  time  could  be 
attained  by  using  the  available  sluiceways;  however,  downstream 
constraints  such  as  safe  velocities  and  flows  must  be  considered 
before  establishing  any  minimum  time  for  the  drawdown  procedure. 
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SECTION  4 - STRUCTURAL  STABILITY 


4.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Qbservationss  - No  indications  of  structural  insta- 
bility were  noted  during  the  visual  inspection  of  Cranberry  Lake  Dam. 

b.  Drawings  - Design  data  and  construction  history  relative 
to  Cranberry  Lake  Dam  were  provided  by  NYSDEC  and  OR-CRC. 
The  drawings  consisted  of  two  sets  of  design  plans:  original 
construction  in  1917  and  the  major  modifications  made  in  1956. 

The  more  recent  drawings  (1956)  do  not  confirm  the  construction 
of  a key  in  the  concrete  gravity  dam  foundation.  Also,  a discrepancy 
was  noted  between  the  plans  and  actual  conditions  observed  during 
the  visual  inspection  relative  to  the  downstream  slope  of  the  spillway 
section. 


c.  Operating  Records  - Reservoir  stage  readings  and 
discharge  through  the  gated  openings  are  recorded  daily  by  the  OR- 
CRC.  According  to  the  owner's  representative,  ice  thickness  up  to  40 
inches  in  depth  form  on  the  reservoir  surface. 

d.  Post  Construction  Changes  - According  to  design  drawings 
and  data  provided  by  NYSDEC,  the  original  structure,  constructed  in 
1917,  was  an  Ambursen  type  dam.  The  structure  was  reconstructed 
as  a gravity  dam  and  the  spillway  raised  to  its  present  elevation  in 
1956.  A gunite  surface  treatment  was  applied  to  the  gatehouse  and 
spillway  in  1957. 

e.  Seismic  Stability  - According  to  the  Geologic  Map  of  New 
York  (Adirondack  sheet)  dated  1970,  Cranberry  Lake  Dam  is  founded 
on  primarily  granular,  and  bouldery  glacial  and  alluvial  deposits,  the 
thickness  of  which  cannot  be  ascertained  from  supplied  design  or 
construction  drawings.  The  geologic  map  indicates  the  occurrence  of 
gneissic  bedrock  in  the  vicinity  of  the  left  abutment.  Rock 
outcroppings  were  observed  at  this  location  during  the  visual 
inspection. 

Cranberry  Lake  Dam  is  situated  in  Zone  3 as  shown  on  the 
Seismic  Zone  Map  of  Contiguous  States  and,  therefore,  could  be 
subjected  to  major  seismic  activity.  In  view  of  this  probability,  the 
stability  analyses  considered  the  effect  of  seismic  loading  using  the 
recommended  coefficient  for  Zone  3 ( a = 0.1  g). 

Detailed  information  pertaining  to  foundation  investigations  is 
not  available.  Therefore,  design  assumptions  concerning  foundation 
characteristics  were  based  on  information  obtained  from  general 
geologic  maps  and  field  observations  made  during  the  course  of  the 
inspection. 
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f.  Evaluation  - Four  loading  conditions  were  analyzed  in 
evaluating  the  structural  stability  of  the  spillway.  The  results  of 
these  analyses  are  summarized  in  the  appendix.  The  safety  factors 
developed  for  sliding  stability  do  not  meet  the  criteria  presented  in 
the  Recommended  Guidelines  for  Safety  Inspection  of  Dams 
(..."computed  sliding  safety  factors  approximating  3 or  more  for  all 
loading  conditions  without  earthguake,  and  1.5  including  earthquake, 
should  indicate  satisfactory  stability,  depending  upon  the  reliability 
of  the  strength  parameters  used  in  the  analyses").  The  reported 
foundation  conditions  indicate  that  the  structure  is  not  constructed 
on  bedrock;  therefore,  shear  strength  was  not  included  in  the  analysis 
of  sliding  stability. 

Furthermore,  the  resultant  of  forces  for  the  spillway  section  is 
located  outside  the  middle  third  of  the  base  width  for  the  PMF  and 
ice  loading  conditions. 


STABILITY  ANALYSES 
SUMMARY  OF  RESULTS 


Loadinq  Condition 

Factor  of  Safety 

Bearing  Pressure 

Overturning 

Slidinq 

Toe 

Heel 

Normal  Pool 

2.05 

1.84 

17.8 

1.4 

PMF 

1.41 

1.15 

16.0 

-.3 

Ice  Load 

1.35 

1.04 

27.2 

-8.8 

Earthquake 

1.86 

1.29 

19.8 

-.6 
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SECTION  5 - ASSESSMENT/RECOMMENDATIONS/REMEDIAL  MEASURES 


5.1  ASSESSMENT 


In  accordance  with  Recommended  Guidelines  for  Safety  Inspec- 
tion of  Dams  the  concrete  gravity  spillway  is  structurally  unstable 
relative  to  sliding  for  all  loading  conditions.  Furthermore,  the 
resultant  falls  outside  the  middle  third  of  the  base  width  for  the  PMF 
and  ice  loadings  conditions. 

The  upstream  slope  of  the  spillway  is  significantly  cracked  and 
spalled.  However,  no  indication  of  relative  movement  in  the 
structure  was  evident.  Separation  of  the  concrete  has  occurred  at 
the  junction  of  the  toe  of  the  spillway  with  the  downstream  slab.  A 
void  area  extends  at  least  3 feet  into  the  spillway  section. 

Seepage  was  observed  on  the  downstream  face  of  the  spillway 
and  in  the  toe  and  overburden  areas  downstream  of  the  non-overflow 
section.  Small  pools  of  discolored  water  were  also  located  on  the 
channel  bank  about  100  feet  downstream  of  the  south  abutment. 

Settlement  and  erosion  in  the  backfill  adjacent  to  the  training 
wall  and  a sinkhole  type  depression  in  the  embankment  area  behind 
the  training  wall  v/ere  noted.  These  conditions  have  not  been 
investigated. 

The  spillway  is  hydraulically  incapable  of  passing  the  PMF 
without  overtopping  the  non-overflow  sections.  The  spillway  is 
capable  of  passing  18  per  cent  of  the  PMF  without  overtopping  the 
non-overflow  sections. 

The  gunite  surface  treatment  is  significantly  cracked  and  has 
separated  from  the  structure  in  a number  of  places.  This  condition 
does  not  appear  to  have  a detrimental  effect  on  the  stability  of  the 
structure. 


5.2  RECOMMENDATIONS/REMEDIAL  MEASURES 


Additional  investigations,  remedial  measures  and  recommended 
actions  are  as  follows: 


1.  A boring  program  should  be  performed  to: 
a)  Determine  as  built  conditions. 
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b)  Establish  observation  wells  to  monitor  groundwater 
movement  in  the  earthen  embankment  and  north 
abutment. 

c)  Establish  the  existence  of  a keyway  in  the  dam. 

2.  Further  stability  analysis  should  be  performed  based  on 
the  results  of  the  boring  program. 

3.  Develop  an  emergency  drawdown  procedure  that  could  be 
accomplished  in  a minimum  time  taking  into  consideration  all 
constraints  relating  to  allowable  downstream  flows  and  velocities. 
This  would  include  a flood  warning  system. 
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